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INHIBITORS OF TUMOR NECROSIS FACTOR ALPHA 
Background of the Invention 

compounds ami composldoos iBcfU thendn. 

„ .... _, KixuuciMn ms Been mpli ni t a i m a number of disease 

«»«taK»B. ^ta*«teoidoto«mia and/or toxic shoelc™«.„ ,x "^""""^ 
, 0987) and Hmsh» e,^. Ore. ffl«*30. 279-292 (1990)); cachexia (Dezube «^ 
335(«90), «2 „990„= and Adui. Respir^or, B J ^^"^ 

-«-*-«™p.a,so,esu..edi„cha.^^i^«„^^3 1, 
124(12), 1400-1405 (1989)). > "™»MVieni«al,At». 

suggest that TNFa contributes to this aerivitv /n<>^^i- • . 

^n„^.,^^^^^,„,^„„„^^, Ul^beende^nnincdl!^ 
» .be associaaon b«««. product o, TW, by mmor or host asZs^ 

^Trrr''^™^'*^"- '^-<--').-o(i990),. 

versus Host Reaction, mcreased seium TNFa level. h»v. k 

„^ .. . '^^^'^ "^^^ t'een assocwted with maior 

•mi!«,v™u. , ^^™"'°™™W""»»l»napMienB. Levels of serum 

WFa correu^d du^dy ^ d« sevens Of a„ disease and d„ pro^ i„ ^ ^ 
-ta.a aoadcs (Grau « at. a,, y. jj.,,,, ^^^^ ^^^^ «"* 
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™P«»'«>Pl*ys a ~le in the area Of chronic pulmonaxyiirf^ Tt^ 
dq«sition Of silica particles leads to silicosis, a disease of progressive respiratory feihire caused 
by a fihrotic reaction. Antibodies to TNFa completely blocked the silica-induced lung fibrosis 
in mice {Kgnet « al. . Nan^re, 344:245-247 (1990)} . High levels of TNFa production (io the 
sermn and in isolated macrophages) have been demonstrated in animal models of silica and 
asbestos induced fibrosis {Blssonnette al., Inftanmaion 13(3). 329-339 (1989)}. Alveolar 
macrophages from puhnonary sarcoidosis patients have also been found to spomaneously release 
massive quantities of TNFa as compared widr macrophages from normal donors {Baughman et 
al., J. Lab. Cttn. Med. 115(1), 36-42 (1990)}. 

TOTa is also in5,lica,ed in the inflammatory response wWchfoUow^ caUed 
reper&sion injury, and is a major cause of tissue damage aflerloss of blood flow {Vedder et al 
PNAS B7, 2643-2646 (1990)}. TNPa also alters the properties of endothelial cells and has' 
various pro^oagulant activities, such as produci^g an increase in tissue factor pro-coagulant 
acfvity and suppression of the anticciagulant protein C pathway as well as down-regulating the 
e^(mofthrombomodulm{ShernreraZ../. CeUBioL 107. 1269-1277(1988)}. iw„has 
pro-mflammatory activities which together with its early production (during the initial stage of 
an mflammatory event) make it a likely mediator of tissue injury in several important disorders 
mcludn« but not Ihnited to. myocardial infarction, stroke and circulatory shock. Of specific 
m5,ortance may be TOFa-induced expression of adhesion molecules, such as interceUular 
adhesion molecule aCAM) or endodielial leukocyte adhesion molecule (ELAM) on endothelial 
cells {Munro et al. . Am. J. Path. 135(1). 121-132 (1989)}. 

Moreover, it is now known that TNFa is a potent activator of retrx,virus replication 
inchiding activation of mV-l. {Dub et al., Proc. Nat. Aca± Sd. 86. 5974-5978 (1989); PoO et 
al., Proc. Nat. Acad. Sci. 87, 782-785 (1990); Monto Blood 79, 2670 (1990); Qouse et 
al., J. Immunol. 142. 43M38 (1989); Poll et al., AIDS Res. Hum. Retnmrus, 191-197 (1992)} 
AIDS results from the infection of T lyirq,hocytes with Human Immm«,deficiency Virus (HIV) 

At least three types or strains of mv have been identified. /....HIV.l.HIV-2an^ As 
a consequence of HIV infection. T-ceU mediated immunity is impaired and infected individuals 
n^est severe oppormnistic infections and/or unusual neopW^ HIV entry into the T 
lymphocyte requires T lymphocyte activation. Odier viruses, such as HIV-1 and HIV-2 infect 
T lymphocytes after T ceU activation and such virus protein expression and/or replication is 
mediated or maintained by such T cell activation. Once an activated T lymphocyte is infected 

-2- 
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vated Th«U mediated mv „r f • ' "^"^^ "nphcaied in acti- 

meaiated HIV protein expression and/or virus nini5«iri«« i. . • 
niaintainineTlvmnhn«« ■ " ^ «P^«»on by playing a role in 

«nmg T lymphocyte activation. Therefore, interference with cytokine activitv «u.h k 

mienance of T lymphocyte activation caused by HIV infection 

troll « a/. Proc. Natl. Acad. Sd., 87, 782-784 noonM * 
prevention or inhibition of cvtolrh.^ ^ 

MuuDinon ot cytokme producuon or activity aids in limitine mv «««« • 
stated above for T ceik aaau- , ™ "™»™g HIV progression as 

«wvc lor I ceus. Additional studies have idenriftAH xxtc 

activation nfimr- • ^ '"^'"'"^^ ^« as « Common factor in the 

AIDS viral replication of latent HIV in T ceii a«i « ^ .. 

J' sue sequence (LTO) {Osbom PiyM5 86, 2336-2340 a989U tmt: • 
.04 0988,, P«i««s (Wrigl. « <«. ^ 

similar reasons as those noted viruses for 
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«ps..e^^ ^^^^^^ 

m^o. m Ams. r,„„„^i. 

C^ta. di^ase. eoB^. ^ ^ ^^^^ 

ENL mleprosy. „diad„„ dan^e. «^ iype^io ^^^^ 
™„„ Of me c«^„ Of ™f. ,^ ton ^ ^ ^ ^ 

»^ pr^dBisolone » d« ^ Of bod. pol^ 
al., Scioia 234, 470474 (1985); WO 82/11383}. 

Cn 198, «. ^ ^ ^ ^ 

^^'.ftT' "^"-"^ ^-^^^OL ^ 1,9., 

""^ "^"^ ■"3. «. "W86; Soz-M 

« B„«ta. A»d Biophy. Res. Conun. .993. .93. 277-83; Suznid « ^ Bioch«n. And 
Res Connn, .992. .89, .709-.5; « ^. Bi^bem. Mo,. Bio. .993, 3.(4,, 

S,^ „^ .990. .7., 3«7; P«.. ^ ^ „^ „ 

»43^7, Ite. „*ib,Bo„ Of NP«B bWi„, can ..gutee «,«ripto of c««,„ ,en=(s) ,Bd 

^ShU»smo*^„,^oU«n.eoha.is..^^i.^i^^ 

»es. ^---^^'^^in^p^^c^f,^^^^^^^ 

usau in ^ ^ ^ ^^^^^^ 

rta..»au,id sp«.„«s. os^oanta*, «ber >^ conai«o», sep* shoe, sepds. 
Shoe., g:^ ve«. bos. dise.^. erota. disease, cm.. 

^lerosis, systtmfc tap™ erjrtbmnaosis, ENL i. lemos, HIV Amc 
tofecaoDsiiiAIDS. •'="'- HIV, AIDS, «rf oppomnnsdc 

^ ■TOP. NF«, UV.U ... M.«e«. by a «ip^ feedb.,, ^ 
■-P^cAMP). S«beeuo.ar«...odoosca.co™r.b..„„i,,,^^^ 
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diseases including asthma, inflammation, and other conditions (Lowe and Cheng. Drugs of the 
Future, 17(9). 799-807. 1992). It has been shown that the elevation of cAMP in inflamniatoiy 
leukocytes inhibits their activation and the subsequent release of inflammatory mediators. 
Increased levels of cAMP also leads to the relaxation of airway smooth muscle. 

The primary ceUular mechanism for the inactivation of cAMP is the breakdown of cAMP 
by a family of isoenzymes referred to as cyclic nucleotide phosphodiesterw There are 

seven knownmembersofthe family of PDEs. It is recognized, for example, that the inhibition 
of PDE type IV is particularly effective in both the inhibition of inflammatory mediator release 
and the relaxation of airway smooth muscle. Thus, compounds that inhibit PDE IV specificaUy. 
would exhibit the desirable inhibition of mflammation and relaxation of airway smooth muscle 
witii a minimum of unwanted side effects, such as cardio-vascular or anti-platelet effects. 
Currenfly used PDE IV mhibitors lack tiie selective action at acceptable tiierapeutic doses. 

The compounds of die present invention are useful in the inhibition of phosphodiesterases, 
particularly PDE m and PDE IV, and in die treatment of disease states mediated tiiereby. 

DetaUed Description 

The present invention is based on the discovery fliat a class of non-polypeptide imides 
more fiilly described herein appear to inhibit the action of TNF«. 
The present invention pertains to conqxjunds of die formula: 

O 



N-CH-(CH2)ff-Y 
R6 A? 



in which: 

O 

II 

Y is -C»N or -C(CH:)„CH3 ; 
wis 0-3; 

is: (i) o-phenylene, unsubstimted or substituted widi one or more substitoents each 
selected independentiy from nitre, cyano. trifluoromethyl. carbetiioxy, carbometiraxy. 
carbopropoxy. acetyl, carbamoyl, carbamoyl substitoted witii and alkyl of 1 to 3 carbon atoms, 
acetoxy. carboxy. hydroxy, amino, amino substimted wiA an alkyl of 1 to 3 carbon atoms, alkyl 
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Of 1 to 4 carbon atoms, alkoxy Of 1 to 4 carbon atoms, or halo; (ii) the divalent residue of 
pyndme. pynoUdine. imidizole. naphthalene, or thlophene. wherein the divalent bonds a« on 
vicmal ri«g carbon atoms; («0 a divalent cydoalkyl of 4 - 10 carbon atoms, unsubstituted or 
substituted with one or more substituents each selected independently of the other fiom the group 
consumng of nitro. cyano. trifluoromethyl. carbethoxy. carbomethoxy. caibopropoxy. acetyl 
carbamoyl, acetoxy. carboxy. hydroxy, amino, substimted amino, alkyl of 1 to 10 carbon atoms' 
alkoxy of 1 to 10 carbon atoms, phenyl or halo; (zv) di-substituied vinylene. substituted with 
mtro. cyano. trifluoromediyl. carbethoxy. carbomedioxy. carbopropoxy. acetyl, carbamoyl 
carbamoyl substituted with and alkyl oflto3cailx,n atoms, acetoxy.^^^^ 
amino substituted with an alkyl of 1 to 3 carbon atoms . alkyl of 1 to 4 carbon atoms, alkoxy of 
1 to 4 carbon atoms, or halo; or (V) edylene. unsubstimted or substituted with i to 2 substimems 
each selected independently from nitro. cyano. trifluoromethyl. carbethoxy. carbomethoxy. 
caAopropoxy. acetyl, carbamoyl, carbamoyl substituted witi, and alkyl of l to 3 carbon atoms, 
acetoxy. carboxy. hydroxy, amnio, amino, substimted with an alkyl of 1 to 3 carbon atoms, alkyl 
of 1 to 4 carbon atoms, alkoxy of 1 to 4 carbon atoms, or halo; 
R' is -CO-. -CHr. -CHJCO-, or -SO,-; 

R' is a) straight or branched alkyl of 1 to 12 carbon atoms; («) cyclic or bicyclic alkyl of 
4 to 12 carbon atoms; (Hi) pyridyl; (/v) phenyl substituted with one or more substituents each 
selected independently of the other from nitro. cyano. trifluoromethyl, carbedioxy, caibomethoxy 
caibopropoxy. acetyl, carbamoyl, acetoxy. carboxy. hydroxy, amino, straight, branched, cyclic 
or bicyclic alkyl of 1 to 10 carbon atoms, straight, branched. cycUc. or bicyclic alkoxy of 1 t(i 
10 carbon atoms. CH,R where R is a cyclic or bicyclic alkyl of 1 to 10 carbon atoms, or halo- 
(V) benzyl substituted with one to three substituents each selected indep^ 
consistmg of nitro. cyano. trifluoromethyl. carbethoxy. carbomethoxy. carbopropoxy. acetyl 
carbamoyl, acetoxy. carboxy. hydroxy, amino, alkyl of 1 to 4 carbon atoms, alkoxy of 1 to 10 
carbon atoms, or halo; (vi) naphthyl; or (vii) benzyloxy; 
and. 

where r has a vahie of 0. 1, 2. or 3; 

A first preferred subclass pertains to conqwunds in which: 
Y is -CsN; 

R* is Oi)heitylene, substituted or unsubstituted; 
R* is -CO- or -CHj-; 
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is an aryl; and 
nisi. 



Typical compounds of diis invention include- 
B?^ 

"CO- 3,4-dimethoxyphenyl 

-CO- 3^thoxy-4-methoxyphenyl 

-CH2CO- 3 ,4-dimethoxypheny I 

-CH2CO- 3-ethoxy-4-methoxyphenyl 

-CO- 3-propoxy-4-methoxyphenyl 

-CH2CO- 3-propoxy-4-methoxyphenyl 

5 H CO 3-cydopentoxy^methoxyp^^^ (cyclopemoxy - cyclic CsH^O-) 

-CH2CO- 3-cyclopentoxy-*-methoxyphenyl 

-CO- 3,4-dimethylphenyl 

-CO- 3-ethoxy-4-cyanophenyl 

-CH2- 3,4-dimethoxyphenyI 

-CH2- 3-ethoxy-4-niethoxyphenyl 

-CH2- 3,4-diniethylphenyl 

The term alkyl as used herein denotes a univalent saturated branched or straight 
hydrocarbon chain. Unless otherwise stated, such chains can contain from 1 to 18 carbon atoms 
Representative of such alkyl gro^^s are methyl, ethyl, propyl, isopropyl. butyl, isobutyl. sec- 
butyl, tert-butyl. pentyl. isopentyl. neopentyl. tert-pemyl. hexyl. isohexyl. heptyl. octy,. nonyl. 
decyl. undecyl. dodecyl. tridecyl. tetradecyl. pentadecyl, hexadecyl. heptadecyl. octadecyl and 
thelike. When qualified by «lower% the alkyl group will cont^ 
same carbon content applies to theparem term -alkane" and to derivative te^ 

The term cycloalkyl (or cyclic alkyl) as used herein denotes a univalent saturated cycUc 
hydrocarbon chain. Unless otherwise stated, such chains can contain from 1 to 1 8 carbon atoms 
Representative of such cycloalkyl grot^s are methyl, ethyl, cyclopropyl. cyclobutyl. cyclopentyl 
cyclohexyl. cycloheptyl. cyclooctyl, cydononyl. cyclodecyl. cyclomidecyl. cyclododecyl 
cyclotridecyl. cyclotetradecyl. cyclopentadecyl. cyclohexadecyl. cyclohepudecyl. cyclooctadecyl 
cydic terpenes. and the like. When qualified by "lower", the cycloalkyl group will contain from 
3 to 6 carbon atoms. The same carbon coment appUes to the parent term "cycloalkane" and to 
doivative terms sudi as "cycloalkoxy". 

The compounds can be used, under the supervision of qualified professionals, to inhibit 
theundesirableefiectsofTNFaand/orphosphodiestexase. The compounds can be administered 
oraUy. rectally. or parenterally. alone or in combination wid» other therapeutic agents including 

-7. 
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^^^,«,^^^^,^^ 

Dc«age regimens naist be titrated to the particular iidicati^^ weight , h 

cytofa^ ^v,.y «^enng agent adnunistezed is increased, ..... by fifty per^ a week. 

t,sorir- K '""^ ' ""^"^ by the herpes Viruses or Viral conjunctivitis 

psoriasis, oflwr skin disorders and diseases, etc. conjunctivitis. 

The compounds can also be used in flie v«erm»™ . ^ 
humans in ^ ''''»«™«y treatment of marmnals other flian 

mnnans m need of prevention or inhibition of TKrP« ««vi.,«^ 

tf.™ . "^omon 01 iNFtt production. TNFa mediated diseases for 

B«h flK r3cen«m of a«e isooKTS «d *e tadivid«al ta™^ * 
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««.»d.„*eMvid^^^„„ ^^^^ 
P,n„M»e.5^ox,Uc «» like. ^ ^ ^ ^ „ ^ 

ocner. i.e., m a fonn havmg an opttcal puity of >95S. 

assayed using melhoils known ta ih. .« » . w wmvemenOy 

s OS mown m the art. J=or example, TNF« toUbitkm Assays In i k 
«m"l««lFBMCtavebeenperfonned.sfon«„: <» Assays m LPS 

. ™MClsd«l,„:PBMCtennonn.Idono«we,.ob«nedbyFi«,n.H,na^ 
scnnn. 2n*J I^teannne. ^ ^^^^^^ 

w«e aone in so^ien^^e. RPMI. «^ DMSO e„nce.«.ion In *e 

»^ or absence Of dn.g in I^PBMCsospensions was 0.25 Dn.« w« 

"ssayed at half-log dilutions stanins at 50 «./ml n 

,wi./_.>- sanmgatso^g/mL. Drags were added to PBMC (10' 

«ns«.) n, 96 wells plates one tour before tlte ^Ididon of LPS 

"'»«™^=FBMcao'eells/.a.,intl,e,,e,..ceor,bseneeofdrug«,. 
by treaunent with 1 ,g,„a, of IPS Iron, .a,^ ^ ^ 

Btologtcal Ubs. Campbell. CA), Cells «,e .hen incub«ed at 37-C for li.20 hours 

^^wetetbenbarvestedandassay^lin^diatelyfcrm^fc^ 
at -70 C (for not mote than 4 days) untU assayed. 

™f« Detenntaai.^ of TNF» in the «,«B«a« was 

dete,™^. by h^nan -n^. BUSA kta (ENDOGEN. B«to.. MA, aec^ding to the 
™™&«inWs directions. "Wtome 

■^"»*«»^'» be Pr^ using n»d«ls„Wch are kn^ 
P»P««».f^. G^^alreacion^^^^^^^ ^"^-^ 



la) 



O 

N-C03Et+ I Base A A CO H 

R6 
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o T>7 DActivate - 

9 ^ CDI or 9 



7) 




'3 
or 
NH^OB 




where X is COjH, CONHj, or CN 

nje fonowing examples wffl serve to fiirtber lypify the nature of this invention but should 
not be construed as a limitation in die scope diereof. which scope is defined solely by the 
q>pended claims. 
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3.Flithaliiiiido-3K3,4^ethosyi)heny0pro^ 

To an ice baih cooled stiiied suspension of 3-phthaIifflido-3-(3.4- 
diethoxyphenyDpropionamide (0.96 g, 2.5 mmol) and 4-niethylmorpholine (0.66 mL. 6 mmll) 
in DMF (9 mL) under nitrogen, was added ihionyl chloride (0.35 mL, 4.8 nnnol) dropwise. 
There was a slight exothenn after which die mixture was sti^ 

at room temperaoite for 2 hours. The reaction was monitored by HPLC (Waters Nova-Pak/C-18 
column, 3.9x150 mm, 4 micron. 1 mL/min. 240 nm. 50/50 CH3CN/H3PO4 0.1%(aq)). TTie 

reaction mixniie was poured into a mixture of NaHCO, (8.5 mL) and ice (40 g) and stir^ 
the ice had melted. The mixtore was filtered and the solid was washed with copious amounts of 
H,0. The wet solid was dissolved in Cl\Ck (25 mL) and the organic layer was separated and 
dried over MgSO^ and concentrated in vacuo to a sticky semi-soUd. The solid was purified twice 
by flash column chromatography (silica gel, 3% ediyl acelate/methyleoe chloride) to afford a solid 
which was dried in vacuo (50»C, < 1 mm) to afford 0.5 g (55%) of pioduct as a pale yellow 
solid; «H NMR (CDCI3) 6 7.91-7.65(m, 4H). 7.12-6.98(m. 2H). 6.90-6.78(m. IH), 5.61(dd, J 
= 6.4, 10.3 Hz. IH), 4.19-3.96(m, 4H), 3.83(dd, J = 10.3, 16.8 Hz, IH), 3.26(dd, J = 6.4, 
16.8 Hz, IH). 1.55-1.30(m, 6H); NMR (CDCI3) 6 167.7, 149.2, 148.9, 134.3, 131.5, 129.l! 
123.6. 120.2. 116.9, 113.2. 112.9. 64.7, 64.5, 51.1, 21.1. 14.7; HPLC 98.4 %. Anal. Calcd 
for QiHjoNA. Theoretical : C. 69.22; H.5.53; N.7.69. Fbund : C. 69.06; H. 5.48; N. 7.58. 



20 



25 



3-PlithaIimido-3K3,4-dimetlioxyphenyl)propioiiitrile 

To an ice bath cooled stirred suspension of 3-phthalimido-3-(3,4- 
dunelhoxyphenyDpropionamide (1.77 g, 5.00 mmol) and 4-meihylmotpholine (1.3 mL, 12 mmol) 
in DMF (17 mL) under N^, was added thionyl chloride (0.7 mL, 9.6 mmol) dropwise via a 
syringe. There was a sUght exotherm and after 30 minutes the cooling bath was removed and die 
reaction mixture was stirred for 2 hours at room temperature. The reaction mixtore was poured 
into a mixdue of NaHCOj (17 g) and 75 mL of ice water and stined until the ice had mehed. nie 
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slurry was ffltered and the solid was washed with copious amounts of H^O. TTie wet solid was 
dissolved in CH,C1, (50 mL) and the organic layer was separated, dried over,Na,SO . and 
concentrated i>i vacao to afford an orange solid. The solid was putified by flash cohnim 
chromatography (silica gel. 5/95 EtOAc/CHja^. 50 mm id cohmm) to afford 1.32 g (79%) of 
the product as a white solid: »H NMR (CDQ,) 6 7.9-7.6(m. 4H). 7.10 (m. 2H). 6.83 (m. IH), 
5.64 (dd. J - 6.5. 10.2 Hz, IH), 3.88 (s. 3H). 3.85 (s. 3H). 3.82 (dd. IH), 3.30 (dd, J = 6.5, 
16.8 Hz, 1 H): «3C NMR (CDCy 6 167.7, 149.5. 149.2, 134.4, 131.5, 129.1. 123.6, 120.1, 
116.9. 111.1. 110.7. 56.0, 55.9, 51.1, 21.1. Anal. Calcd for C,^.^A-0.18 qo. 
Theoretical; C, 76.2; H,4.85; N,8.25. Found : C, 67.23; H. 4.79; N, 8.27. 
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15 



3-(3'-NitrophthaUmldo)-3-(3'^thoxy^'.methoxyphenyl)propioiutrile 
A stirred suspension of 3-nitrophthaUc anhydride (0.24 g. 1.13 nunol) and 3.aniino.3-(3'. 
ethoxy-4'-methoxyphenyl)propiomtrile (0.25 g. 1.13 mmol) in 6 mL of acetic acid was heated to 
reflux under nitrogen for 12 hours. TTie acetic acid was removed m vacuo to afford an orange 
gum which was dissolved in methylene chloride (1 0 mL) and was washed with a saturated 

aqueous solution of sodium bicarbonate (2 X 10 mL). The organic layer was separated and ^ 
aqueous layer was extracted with methylene chloride (10 mL). TTie combined organic extracts 
v»eie dried over magnesium sulfete. filtered and concentrated in vacuo to afford a yeUow oiL Hie 
crude product was purified by flash column chromatography (silica gel, 5% ethyl 
acetate/methylene chloride) and the resulting soUd was dried in vacuo (60»C. < 1 mm) to afford 
0.25 g (56%) of the product as a yellow solid: mp 155.5-157 »C; 'HNMR (CDCl,) 6 8.20-8.09 
(m. 2 H). 8.02-7.86 (m. 1 H), 7.15-7.02 (m. 2 H), 6.88-6.76 (m, 1 H). 5.64 (dd. J = 6.3, 10.6 Hz, 
1 H). 4.09 (q, J « 7 Hz. 2 H), 3.85 (s. 3 H). 3.84 (dd, J = 10.6, 16.7 Hz, 1 H), 3.26 (dd, J = 6.3, 
16.7 Hz. 1 H). 1.46 (t. J = 7 Hz. 3 H); »c NMR (CDCl,) 6 165.3, 162.3, 150.1, 148.7, 144.9, ' 
25 135.7, 133.5. 129.0. 128.1. 127.4, 123.2. 120.3, 116.6, 112.1, 111.5,64.6, 55.9.51.9,20.9. 14.7; 
Anal, calcd for C^^NjO,. Theoretical: C. 60.76; H. 4.33; N. 10.63. Found: C. 60.59; H. 4.22; 
N, 10.65. 



20 
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Example 4 



To . sol«i« <rf3K3'-«m,pl«b.Itaido>3<3-^. 4-.m«hoxyphcnyl)p™pi„dttb (0 2 g 0 5 
mmn ™s hj^-geoaed in . R^^-ShAcr .pp.«„, « 55-60 p« of hydrog™ ov^igit Tie 

«»io.™»„™,a,^^^^^^^^^^^_^^^^^^^^^ 

yelk» od. The crude p^te ™ punfied b, flash columa chron^gn^, (,ai.. gel, 3'/. «h,l 
«««=*«hylene chlonde). The rerttag yellow «,Ud was to dried /„ vo.^ (eo'C < 1 
U. .ted 0.09 g (5«4) of fte p^duct: „p 171 -1 72.5 'C; 'H NMR (CDQ.) 6 7.47-7 35 1 
ril^rOO (o. 3 6.,0-,.2, 2 H). 5.56 (dd, . = 6.6, ,0 „). ,24 (s, 2H, 4.09 , - ; 

H^2H).3.84(s.3H).3.77(dd,J.,0,16.8Hz,lH),3.27(dd,J.6.6,16.,H^,I0,«(U 
= 7 3 H); "C NMR (CDCl.) 6 169.4, 167.9. 149.6. 148.5, 145J. 135.5, 132.1. 129 4 1213 

120.0, 1.7.1, 1,3.0, U22. 11, 4, ,10.6.64.5,55.9.50.7.21.1. ,4.7:HPLC(W«e«N„».Mc' 
C,. coluim^ 3.9 X 1 50 .nm. 4 niao^ , .nlAmw 240 im^ 4W60. CH,a«.m 4 5 

mu. •«°'*A.-l.-W.for W,o..Th«Mi<*C,65.74.H.5.24.N.11.50.Fo«i:C • 
65.54;H.5.23;N.1U3. 



Examp le f } 



3-Ph(hrtbnid».3<3'..tt,>^-4>HM(l,o^„y|)p„,pi„Hril, 

<^yl dUoride (0.49 mL. 5.64 mmol) „« «Ued d^pwise .o an ice had. cooled steed soludon 
ofDMF(0.4Sna,6.,6nnnol)in.ce.«d«le(10n>L).Awhi,= p«cipi««fonnedinun«iia«,y 

«Kl was acconipanied by gas CTOludon. The nuxtore was stined for 30 minutes at 2-3 -C and 
tho,.soluti«..f3.phth.Unndo.3-(3-.«aK>x,-4--«e«,oxyph=„y,)p,op,on.nA^ 5 13 

..mol) u, DMF (15 n,L) was added slowly. After ,0 nUnutes pyridine was added and d« „dx«» 
«» «.md f„ 30 ndnutes .< 2-3 -C. Tie traction nuxmre was dten poured into 60 mL of ic. 
«»d stmed for 20 minutes. Tie slurry was filtered and a,e so,id was washed with water, air dn^ 
«»1 d«n dried (60 -c. < In^Hg) to afrord , .7 g (95%) of d» product as a white soUd- 

»P 135-137 -C; WNMR (CDC,,) 6 7.86-7.7, (nr, 4 H), 7.08-7.05 (nt, 2 H), 6.84-6.8, (n. 1 H)' 
5.63 (dd, J - 6.5, 10.3 Hz. 1 H), 41 1 (q. J = 7 Hz. 2 H), 3,88-3.77 (n, 1 H). 3.84 (s. 3 HX 3 32- 
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1292, 123.5. 1 19.4. .,..2, , 12.1. 1,1.7. 55.4. 50.0. 20.5. 14.6; 

C^^fi.. n^owicd: C 6..56. H. 5.H N. S.00. Foun* C. 68.46; H, 5 J7; N, «.02. 



Example 



10 



15 



Hl'-Oxo.isoindoHneHK3S4»wJimethoxyphenyl)propionitri^^ 
To an ice cooled stined suspension of 1 -(! 'M>xo-isoindoline)-I -(3' 4'. 
din«fl»^I)p.pion^^^ 

mDMF(20nd,)underN. was added thionyIcWoride(0.7ni.9.6n.«,l)dmpw^ 
syringe. 11^ wasasUghtexothennandafterlhour the cooling bath w^ 
-actionnuxn«^stinedforlhouratroomten,penture.Il««a^^^ 
mtolOOn^oficeandstineduntUtheicehadmeitedT,,esluny,^ffltere^ 
v^ed with copious amounts of water. The solid was purified twice by flash colunm 
chromatography(silicagel. 1/9 and 24/76. EtOAc/CH,C«.Ti„^ting solid was dried 
vac«o to afford 0.97 g (60%) of the product as an orange tan soBd: mp 119-12rc- 'HNMR 

(CDCl3)67.94-7.85(n.lH).7.61.7.30(n.3HX7.05^.85(n^3HX5.73(U = 7H^,H) 
^(d, J= I6.7H^ lH).4.19(d. J= ,6.7H^ 1 H).3.89(s.3H).3.86(s.3H).3.23(n.2H); "c 
^(CDCl3) 6 168.5. 149.5. 149.4. 141.1. 131.9. 131.8. 128.7. 128.2. 123.9. J" 9.. 

70.79; H, 5.63; N. 8.69. Found: C. 70.26; H. 5.56; N, 8.47. 



20 
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Example 7 



lKr.<)x.H«rfnd.n«H-(3'-«k.ij^.-m«l..,ypl,»,I)p™pi.„arii. 
Tomice cooled «o«is„q«,si„ of, 

«<ta^l)propi^ (1.0 g. 2.8 „»„,) and 4.o,ed„ta„„*,H,. (0.75 ^ 6.8 mmol) 
m DMF (10 mL) »«fer wa. add«l m^l a^^, (0.4 aO^ 5.5 m^) ^ . 

.mxto-, ™s sti^d for . ho™ a, ^o, temp«a». Ite ^ 
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W./.) of p^duc „ „ iv„^ soUd: ^ 12S.12SS'C; 'H NMR (CDCl.) 6 7.88 (d, J - 7 Hz. 1 
4^.<»(,^3„,,3.87(MH).3.23(^2HX..44(UHz.3H);"CNMR(CDC>,)M685 

'"^ 



Exampli* p 

foUowing manner: 

Confffinffntfj (for lOOO tablets) 

active ingredient snn«^o 

lactose 50.0 grams 

Wheat starch 50.7 grams 

polyethylene glycol 6000 5 

. 5.0 grams 

magnesium stearate j g 

demineralized water q ^ grams 

B«Jded».b<rfltogsd>Mk>n of fl«poI,e%leEe glycol to IMmil^ The 
amoBXei which are concave on both sides. 
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Constituents (for looo tablets) 

active ingredient .^ftn 
lactose Saam 

wheat starch 100.0 grams 

magneshan steaiate V« 

3.0gran]s 

AU the soKd iflgiBdients arc fim fi)rced throudi a Steve of n « 

. uuuugo a sieve of 0.6 mm mesh width ti.«. 

and*. • . ^ ^'^^^P'''*^^^^ to the pulverulent substances 

and the mixture is ffRitniia*a/i j* ^uosiances 
««nire IS granuhited, if necessary with the addition of water The , • . • 

°' wwc. „ concave ™ ^ " ^ 



Exampl e 



™^f<>r^i-wi„g.eachcontaining75mimgnm,sofactivei^ eanbe 

prepared in the foUowingmamier; ««reaiem, can be 

■CompofiifipT} (for 1000 tablets) 
active ingredient 

mannitol " grams 

lactose ^^^'^ Srams 

talc 150.0 grams 

glycine 21.0 grams 

stearic acid ^^'^ Srams 

saccharin ^^'^ 8"^^ 

5% geUitin sohition ^ 
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mixed tt,or<mgU, and compressed » fona .rt^B of .ppiotim^ 
coDea« on bo<h sides md have a tealda, ,,«,« on to ride. 



Example 1 1 

Tablets, each containing 10 miUigran^ of active ingredient, can be prepared in the 
5 followii^ manner: 

ComiHWitlfm (for lOOO tablets) 

active ingredfent inn«r««„ 

lactose 

^ 328.5 grams 

cornstarch 17 s 

10 ^^ethylene glycol 6000 

25.0 grams 

niagnesium stearate 4 g ^^200^ 

demineralized water „ grams 

q.s 



15 



20 



The soUdfagredients are fim forced through a sieve of 0.6 mm mesh widlh. Thenthe 
active i^«n«iient, lactose. tate.magneshnn^^^^ 

mixed. ^<«ter half of the starch is suspended in 65 milMters of water and t^ 
isaddedtoaboilmgsolutionof thepolyethyleneglycol in260milliUtersof w The 
lesuhmg paste is added to the pulverulent substances, and the whole is mixed and gramilaled 
If necessary with the addition of water. The granulate is dried overnight at 35-C. forced 
through a sieve of 1.2 mm mesh width and compressed to form tablets of approximately 10 
mm diameter which are concave on both sides and have a breaking notch on the upper side 



faample 1?, 

Gelatin dry-filled capsules, each contaming 100 milligrams of active ingredient, can be 
prepared m the following manner: 

• ^ CjancQSitism (for 1000 capsules) 

a«ive mgredient 100.0 grams 

, microcrystalline ceUulose 30 0 grams 

sodium lauryl sulphate 2.0 grams 

magnesium stearate g 'o gcsms 
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^^^^*«»dthetwocon,ponfintsaieii«i^^ ^ 

>c • ^ . "-^ ™™ ™csh Width and the whni#. 

IS again ultimately mixed for 10 minutes FumIIv a- 

sfev^«fA» . ^"*"y'*'^™^«mstearateisaddedthiDueha 



manner: 



Examp le 1? 



active ingredient c « 

Kxfium chloride ^ff^rams 

phosphate buffer pH 7.4 3M0^ 

demineiaUzed water to250oT;SK 

Theactive i^g^ient is dissolved in 10)0 milliliters of wata and fat««HtH u 

nucrofilter or Slurried inlOOOmL of ao THebufferc , /^"^^^^^gha 

w iiu^ oi jiju. buffer solution is added and thp ti/h«i-^ 
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What « rUiji[f^ ^. 

1 Cla i m 1 . A composition having die fonnula: 
2 



7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 



/<-CH-(CH2)„-Y 

3 wherein: 

O 

I 

4 Yis-CsNor-C(CHj)„CH3; 

5 m is 0-3; 
6 



selected inLS^^ i ' ^'^^''''^ o'" «»b"imted widi one or more substinients each 
selected mdependenUy from mtro, cyano. trifluoromethyl, carbeflioxy carbome^ 
carbopropoxy. acetyl, carbamoyl, carbamoyl substituted^^S^S rflT wL 

S'l^r'n subSm^^SS^^^ri'toTSLi 

^^Sr S "T"^ f^"'^' trifluoromethyl. carbeth^c^S^o^ 

S^«e.substitutri^o:Sl"i^^^-^^^ 

1 S^iSr^S "^S;"^^* "'^^"^ aiS^^nfs^bon 

20 aiom^ ^^f^Zl^^"^' T^' "^^^ wifli an alkyl of 1 to 3 carbon 

21 S^Sl sltiS^^,;f°? of 1 to 4 carbon atoms, or halo; or (v) ethylene. 

22 cy^^o^^^^ol l^T"^ "^"^ independently from Lo, 

23 cJrbamoyl subsS m^^^Si^ iTf^^*^^^ 

24 ammo. ino. suSS^SS S^I Li L'f?r'°°^' 

25 alkoxy of 1 to 4 carb^r^ ^ £ ' ' "^^^ alkyl of 1 to 4 carbon atoms. 

26 R| is <:0-. -CHj-, -CH2CO-, or -SO^-; 

29 each^l«,SS^^±LT ri?^^^ ^ or n^ore substimeT^ 

30 carbon^^^^^^^f^'i"^ ""J^' ^"oromethyl. carbeflioxy, 

32 bicydic iJxy <^fTtoToSr£^ ' o"^' ^"^^^ ^''^^^ °^ 

33 carbon atoms.'or hal^ v) ? V "^'^ ^'^'^^^'^ ^1 of 1 to 10 

34 mdeDendeirtiv ftnTlhl «^ ^ substituted with one to three substituents each selected 

36 1 to 4 carbon ioms. ofTto 10 ^ST^ ' '^'^u "^^^^ ^5^**^^^' ^» of 

37 benzyloxy- ^ of 1 to 10 carbon atoms, or halo; (vi) naphfliyl; or (vu) 
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and, 

where ii has a value of 0, 1, 2, or 3; 

Q^ml. ThenMthodofredudnBleveicnf TMi? • 
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